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PIPE JUNCTION HOLDER WITH A NOVEL 
TORQUE-LIMITING DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to mechanical joint 
restraint devices and more particularly to a novel torque 
limiting nut and bolt for clamping a pipe junction holder to 
a pair of axially coupled pipes and other mechanical joint 
?ttings . 

2. Description of the Related Art 

Several types of pipe junction holders (mechanical 
restraint devices) are knoWn in the art. A frequently used 
pipe junction holder is disclosed in US. Pat. No. 4,092,036, 
issued to Sato et al. on May 30, 1978. This pipe junction 
holder comprises a substantially annular body 10 having a 
plurality of integral spaced clamping blocks, each such 
clamping block comprising a lateral top Wall Which extends 
sloped doWnWardly aWay from the body 10. A through-hole 
is provided in the lateral top for inserting therethrough a bolt 
30, Which causes a pressing member attached thereto to bite 
into the pipe. 

Several types of clamping means have been proposed for 
use With the above-described pipe junction holder. For 
example, Sato describes tWo types of bolts Which may be 
used With the above-described pipe junction holder. In many 
applications it is desirable to install the pipe processing 
member at a predetermined torque. The Sato bolts are 
torqued to the desired value by external devices such as 
torque Wrenches. Operator error or use of incorrect tools can 
result in installing such bolts at torques loWer or greater than 
the desired torque. 
More recently, a torque-limiting nut and bolt assembly has 

been proposed in US. Pat. No. 4,627,774, issued to Bradley 
et al. on Dec. 9, 1986 for use With the Sato pipe junction 
holder. The Bradley bolt includes a bolt shank having a 
threaded ?rst end portion and a non-threaded second end 
portion, a secondary drive head on the second shank portion 
and a primary shearable drive head on the secondary drive 
bread. A holloW nut is secured over both drive heads and a 
portion of the non-threaded shank section. The holloW nut 
drives the primary drive head Which rotates relative to the 
secondary drive head until the primary drive head shears off 
at a predetermined torque releasing the nut and primary 
drive head. The secondary drive head remains on the shank 
for adjustment and removal of the bolt. 

The present invention provides a novel torque-limiting 
nut and bolt Which may be utiliZed With the above-described 
pipe junction holder. The nut and bolt of the present inven 
tion are relatively less expensive to manufacture and easier 
to install compared to the knoWn prior art devices adapted 
for use With the above-noted pipe junction holder. 

SUMMARY OF THE INVENTION 

The present invention provides a pipe junction holder, 
comprising a substantially annular body having an integral 
clamping block containing a through opening; a bolt having: 
(i) a loWer threaded end; (ii) a loWer ?ange on the loWer 
threaded end (iii) a shank having a neck for receiving a 
spanner thereon on the loWer ?ange, said ?ange passing 
through the opening in the clamping block; (iv) a Weak point 
on the shank; (v) an upper ?ange on the Weak point; and (vi) 
an upper threaded end having threads in the direction 
opposite the direction of the threads on the loWer end; (d) a 
pipe pressing member having internal threaded hole 
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2 
mounted on the loWer threaded end of the bolt; and a nut 
having an internal threaded portion and a seat therein 
mounted on the upper threaded end in a manner that enables 
the seat to be placed on the upper ?ange. 

Examples of the more important features of the invention 
thus have been summariZed rather broadly in order that 
detailed description thereof that folloWs may be better 
understood and in order that the contributions to the art may 
be appreciated. There are, of course, additional features of 
the invention that Will be described hereinafter and Which 
Will form the subject of the claims appended hereto. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For detailed understanding of the present invention, ref 
erences should be made to the folloWing detailed description 
of the preferred embodiment taken in conjunction With the 
accompanying draWings, in Which like elements have been 
given like numerals and Wherein: 

FIG. 1 shoWs a partial sectional elevation vieW of a pipe 
junction holder positioned in relation to a pair of joined 
pipes. 

FIG. 2 shoWs a torque-limiting bolt and nut according to 
the present invention for use With the pipe junction holer of 
FIG. 1. 

FIG. 2a shoWs a sectional elevation vieW of the nut shoWn 
in FIG. 2. 

FIG. 3 shoWs the nut and bolt of FIG. 2 aligned With a 
pipe pressing member. 

FIG. 4 shoWs the placement of the nut and bolt shoWn in 
FIG. 2 in the pipe junction holder positioned in relation to 
the pair of joined pipes shoWn in FIG. 1. 

FIG. 5 shoWs the nut and bolt assembly of the present 
invention fully engaged With the pipe after the nut has been 
turned beyond a pre-determined torque limit. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 shoWs a partial sectional vieW of a commonly used 
pipe junction holder 10 positioned for attachment With a pair 
of joined pipes 20 and 30, such as pipes joined to carry a 
?uid therethrough. Typically, to join tWo pipes together, the 
coupling end 22 of the ?rst pipe 30 having an inside 
diameter at an internal surface 28 greater than the outside 
diameter at the surface 32 of the second pipe 30 is placed 
over the ?rst pipe 20 as shoWn in FIG. 1. The coupling 22 
has an outside enlarged mouth 24, a vertical Wall 26 having 
a plurality of spaced holes (not shoWn) for attaching thereto 
a pipe junction holder, such as the pipe junction holder 10. 
In other certain applications, the member 30 may be a pipe 
?tting coupled to the pipe 20. The present invention, 
hoWever, is equally applicable to such applications and other 
similar applications. 
The pipe junction holder 10 has a substantially annular 

body 11 having an internal diameter de?ned at an internal 
surface 16 that is slightly greater than the outside diameter 
at the surface 32 of the pipe 30. The pipe junction holder 10 
contains an annular projection 14 along its internal surface 
16 that seats on the pipe 30 and abuts against the pipe mouth 
24. An annular insert 18 may be placed substantially con 
forming to the inside dimensions of the mouth 24 may be 
placed therein. A plurality of spaced holes (not shoWn) are 
provided along the annular body 11. Such holes are aligned 
With the holes in the coupling ?ange 26 for coupling the 
?ange 26 and the pipe junction holder 10 by a desired means, 
such as bolts (not shoWn). 
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The pipe junction holder 10 contains a plurality of integral 
clamping blocks 12 around the periphery of the annular 
body 11 extending aWay from the annular projection 14. The 
clamping block 12 has a Wall 13 having slant surfaces 13a 
and 13b relative to the longitudinal surface of the pipe 30. 
A through hole 15 in the block 12 is provided for inserting 
therethrough a means for clamping the pipe junction holder 
10 to the pipe 30. A substantially vertical Wall 17 may be 
provided at the front of the Wall 13 to retain the clamping 
member in the clamping block 12. 
As noted earlier, the present invention provides a novel 

nut and bolt clamping means for use With a pipe junction 
holder, such as shoWn in FIG. 1. The clamping means of the 
present invention, hoWever, may be utiliZed in any other 
suitable application. FIGS. 2 and 3 shoW the nut and bolt 
clamping means according to the present invention and 
FIGS. 4 and 5 shoW the use of the nut and bolt With the pipe 
junction holder 10 placed in relation to common types of 
joined pipes 20 and 30. 

Turning noW to FIGS. 2 and 3, the bolt 40 has an annular 
?ange or shoulder 44 having a diameter that is greater than 
the smaller side of the hole 15 (FIG. 1), a loWer threaded 
portion 42 and a substantially cylindrical shank 46, having 
dimensions that Will enable the shank 46 to freely rotate in 
the hole 15. The upper portion of the shank 46 has a neck 48 
Which preferably may be turned by utiliZing a readily 
available tool, such as a spanner. Any other suitable provi 
sion may be made in place of the neck 48 that Will enable the 
bolt 40 to be turned by a desired means. The bolt 40 has a 
Weak point 50 betWeen the neck 48 and a second ?ange 52, 
Which preferably is smaller in diameter than the loWer ?ange 
44, such that the bolt 40 can be inserted up through the hole 
15 (FIG. 1) in the pipe junction holder 10 until the loWer 
surface 13b of the pipe junction holder 10 seats on the upper 
surface 45a of the bottom ?ange 44, as shoWn in FIG. 5. The 
bolt 40 terminates at an upper threaded end 54 above the 
upper ?ange 52. The threads 56 made in the direction A—A 
on the upper end 54 are in opposite direction B—B to the 
threads 43 in the loWer section 42 to Work in cooperation 
With the pressing member 70 as explained beloW. 
As shoWn in FIG. 2a a torque nut 60 having an upper 

threaded portion 62 and a loWer holloW unthreaded portion 
64 is threadably placed (screWed) on to the upper threaded 
end 54. The loWer holloW portion 64 has an internal diameter 
less than the diameter of the ?ange 52 so that When the nut 
60 is fully engaged With the threads 56, the seat 65 rests 
against the upper surface 53 of the ?ange 52. Any further 
tightening of the nut 60 Will cause the bolt to rotate. If the 
threads 56 on the upper portion 54 accept the nut 60 in a 
clockWise rotation, then the entire bolt Will rotate in the 
clockWise direction after the nut 60 has been fully engaged 
With the seat 53. A pipe pressing member 70 (FIG. 3), such 
as a Wedge, is designed to engage With threads 43 of the 
loWer portion 42. When the pressing member 70 is fully 
engaged With the bolt 40, the loWer end 45 of the ?ange 44 
may rest against the upper surface 71 of the pressing 
member 70. Teeth 76 and 78 are provided at the bottom side 
of the pressing member 70 for biting into the pipe 30. 

FIGS. 4 and 5 shoW use of the nut 60 and bolt 40 shoWn 
in FIGS. 2 and 3 With the pipe junction holder 10 shoWn in 
FIG. 1. To engage the bolt 40 and nut 60 With the pipe 
junction holder 10, the bolt 40 is inserted in the hole 15 of 
the clamping block 12 so that the shank 46 lies in the hole 
15. The pressing member 70 is fully engaged With the loWer 
threaded end 42 and the nut 60 is fully engaged With the 
upper threaded end 54 (FIG. 2a). In this position, the seat 65 
(FIG. 2a) of the nut 60 seats on the upper ?ange surface 53 
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4 
and the upper surface 45a of the bottom ?ange 44 is placed 
near or against the loWer surface 13b of the clamping block 
12. 
The nut 60 is then rotated in the direction A—A Which 

causes the pressing member 70 to disengage from the loWer 
end 42 because of the opposing direction of the threads, 
thereby causing the pressing member 70 to move doWnWard 
toWard the pipe and eventually bite into the pipe 30 at points 
76a and 78b (see FIG. 5). When the torque on the nut 60 
reaches a predetermined limit, the bolt breaks at the Weak 
point 50. The bolt 40 may be removed by using an appro 
priate Wrench on the neck 48 of the bolt 40. Any desired 
predetermined torque limit for the bolt 40 may be set by 
appropriately designing the Weak point by knoWn methods 
in the art. A torque limit of ninety (90) pounds is frequently 
used for clamping a pipe junction member of tWo joined 
pipes. 

The use of a threaded break-off nut eliminates the need to 
replace the entire Wedge assembly if the head breaks off 
prematurely. The pipe junction holders described herein are 
usually transported Without protective packaging, Which can 
cause some of the prior art bolts to break off. The design of 
the nut of the present invention ensures that the entire 
assembly remains together during transportation. Further, 
the vibration during transportation does not loosen the 
assembly. 
The bolt of the present invention is relatively inexpensive 

to make and use. It preferably is designed for use With a 
Wedge and a pipe junction holder. No special tools are 
required to install or replace the mechanical joint restraint 
device. The Wedges preferably are designed to ?t speci?c 
pipe siZes. Each Wedge preferably is contoured to ?t the 
outside diameter of its associated pipe. The Wedges prefer 
ably are heat treated and the system of the present invention 
preferably is designed for use With various types of ductile 
iron pipes and pipe ?ttings. The system also is designed for 
high pressure applications, such as internal pipe pressures of 
up to 350 psi. 

Thus, the present invention provides a nut and bolt 
assembly having a loWer threaded end and opposing upper 
threaded end. A ?rst ?ange seats above the loWer threaded 
end and an upper ?ange seats beloW the upper threaded end. 
AWeak point having a knoWn torque limit is provided beloW 
the upper ?ange. A nut is mounted on the upper threaded 
end. When the nut is turned beyond the torque limit of the 
Weak point, it causes the bolt to break at the Weak point. 

The foregoing description is directed to particular 
embodiments of the present invention for the purpose of 
illustration and explanation. It Will be apparent, hoWever, to 
one skilled in the art that many modi?cations and changes to 
the embodiment set forth above are possible Without depart 
ing from the scope and the spirit of the invention. It is 
intended that the folloWing claims be interpreted to embrace 
all such modi?cations and changes. 
What is claimed is: 
1. A torque-limiting bolt for use in cooperation With an 

apparatus having a threaded aperture, comprising: 
(a) a loWer threaded portion for engagement With the 

threaded aperture of the apparatus, said loWer portion 
having a top end and a bottom end; 

(b) a loWer ?ange on the top end of the loWer threaded 
portion; 

(c) a shank above the loWer ?ange having a neck near the 
top for receiving a turning tool thereon and a Weak 
point above the neck; 

(d) an upper ?ange above the Weak point on the shank; 
and 
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(e) an upper threaded portion above the upper ?ange 
having threads in the direction opposite to the direction 
of the threads on the loWer portion, Whereby the 
rotation of the bolt in the direction of the threads on the 
upper end causes the apparatus to disengage from the 
loWer threaded portion of the bolt and to move aWay 
from the bolt to a maximum threshold distance 
Whereby further rotation of the bolt in the same direc 
tion causes the bolt to break at the Weak spot. 

2. Atorque-limiting bolt for use in cooperation With a ?rst 
apparatus having a threaded aperture and a second apparatus 
having a non-threaded aperture, comprising a loWer 
threaded portion having a top and a bottom and an upper 
threaded portion having a top and a bottom, a loWer ?ange 
at the top of the loWer threaded portion and an upper ?ange 
at the bottom of the upper threaded portion, a shank con 
necting the upper and loWer ?anges, said shank having a 
provision betWeen the loWer ?ange and the upper ?ange for 
turning the shank and a Weak point betWeen the turning 
provision and the upper ?ange, the threads on the loWer and 
upper portions being in opposing directions, such that the 
rotation of the bolt in the direction of the threads on the 
upper portion causes the apparatus to disengage from the 
loWer threaded portion of the bolt and to move aWay from 
the bolt to a maXimum threshold distance Whereby further 
rotation of the bolt in the same direction causes the bolt to 
break at the Weak spot and the loWer ?ange having a 
circumference greater than the non-threaded aperture of the 
second apparatus and the upper ?ange having a circumfer 
ence smaller than the non-threaded aperture of the second 
apparatus such that the second apparatus can be positioned 
over the upper ?ange to abut against the loWer ?ange. 

3. A torque-limiting bolt for use in cooperation With an 
apparatus having a threaded aperture, comprising: 

(a) a ?rst threaded shank at an upper end and a second 
threaded shank at a loWer end for engagement With the 
threaded aperture of the apparatus, said threaded 
shanks being threaded in opposing directions, Whereby 
the rotation of the bolt in the direction of the ?rst 
threaded shank causes the apparatus to disengage from 
the second threaded shank thereby moving aWay from 
the bolt to a maXimum threshold distance Whereby 
further rotation of the bolt in the same direction causes 
the bolt to break at the Weak spot; 

(b) a third shank betWeen the ?rst shank and the second 
shank, said third shank having a provision for rotating 
the bolt; 

(c) a ?rst ?ange betWeen the ?rst shank and the third 
shank and a second ?ange betWeen the second shank 
and the third shank; and 

(d) a Weak point betWeen the ?rst ?ange and the third 
shank. 

4. A torque-limiting nut and bolt assembly for use in 
cooperation With a ?rst apparatus having a threaded aperture 
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and a second apparatus having a non-threaded aperture, 
comprising a loWer threaded portion having a top and a 
bottom and an upper threaded portion having a top and a 
bottom, a loWer ?ange on the top of the loWer threaded 
portion and an upper ?ange on the bottom of the upper 
threaded portion, a shank betWeen the upper and loWer 
?anges, said shank having a provision betWeen the loWer 
?ange and the upper ?ange for turning the shank and a Weak 
point betWeen the turning provision and the upper ?ange, the 
threads on the loWer and upper portions being in opposing 
directions, Whereby the rotation of the bolt in the direction 
of the threads on the upper threaded portion causes the ?rst 
apparatus to disengage from the loWer threaded portion of 
the bolt and to move aWay from the bolt to a maXimum 
threshold distance Whereby further rotation of the bolt in the 
same direction causes the bolt to break at the Weak spot, the 
loWer ?ange having a circumference greater than the upper 
?ange such that the second apparatus can be positioned over 
the upper ?ange to rest against the loWer ?ange, and a nut 
having a threaded portion and a seat therein, said nut placed 
on the upper threaded portion With the seat abutting the 
upper ?ange. 

5. A pipe junction holder for use in cooperation With an 
apparatus having a threaded aperture, comprising: 

(a) an integral clamping block containing a through 
opening; 

(b) a bolt having: 
(i) a loWer threaded portion With top and bottom ends; 
(ii) a loWer ?ange on the top end of the loWer threaded 

portion; 
(iii) a shank above the loWer ?ange having a neck for 

receiving a turning tool thereon, said ?ange passing 
through the opening in the clamping block and a 
Weak point on the shank above the neck; 

(iv) an upper ?ange above the Weak point; and 
(v) an upper threaded portion above the upper ?ange 

having top and bottom ends and having threads in the 
direction opposite the direction of the threads on the 
loWer portion; 

(c) a pipe pressing member having an internal threaded 
hole for engaging the loWer threaded portion of the 
bolt, Whereby the rotation of the bolt in the direction of 
the threads on the upper portion causes the pipe press 
ing member to disengage from the loWer threaded 
portion of the bolt and to move aWay from the bolt to 
a maXimum threshold distance Whereby further rotation 
of the bolt in the same direction causes the bolt to break 
at the Weak spot; and 

(d) a nut having an internal threaded portion and a seat 
therein mounted on the upper threaded portion in a 
manner that enables the seat to be placed on the upper 
?ange. 


